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IIPHOPHTET yCTAHOBJIEH EEO flATE 

[ ] (22) noaaHH 3aHBKH 

[ ] (23) nocTynneHHH aonojiHHTejifeHBix MaTepHajioe ot 

ie paHee noaaHHOH 3asBKe ft£ OT 
[ ] (62) [ 3 npHopirreTa H3o6peTemifl no nepBOHanajitHoii 3ajiBKe OT > 

. . . H3 KOTOpofi aaHHaji 3a^iBKa BfciAejieHa ■ 

[ ] noflara nepBoHa^rantHoft 3shbkh Xq OT , 

H3 KOTopofi aaHHaa 3a*BKa BBi^ejieHa 
£ ] (66) ihwih paHee noflaHHOH 3asBKH JSfe OT 

£x] (30) ncuiaHH nepBOH(ux) 33_jibkh(ok) b rocy^apcTBe-y^acTHHKe HapHaccKofi kohb6huhh 

(31) HoMep (32) £aTa no^ara (33) Koa IlyHKT 

nepBofi(ux) 3aflBKH nepBOH(tix) 3affBKn cTpaHLi (JjopMyjiti 

1. 2003-324493 17.09.2003 JP 

(86) 3a«BKa Jfc PCT/JP2004/0 10930 OT 30,07.2004 (96) 3axBica Jfe EA 

(87) HoMep nySjiHKaiiHH h aaTa nySjimcanHH saasKH PCT WO2005/0295 1 1 OT 3 1 .03.2005 

(72) Abtop(li) KATO TaKecn, KOBAilCH Chhhth, 5IMA3 AKH Koyxen, OXKYPA Keiiro, JP 

(73) nareHToo6jiaAaTejn>(H) CYMHTOMO 3JIEKTPHK HHflACTPK3, JITfl., JP 

(54) Ha3BanHe H3o6peTeHH* CBepxnpoBO,n^mee ycipo&CTBO h CBepxnpoBOAEiijiifi KaSejrt. 
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A^pec nepenncKH c naxeHxoo&Jia,naxejieM huh ero npeflCTaBHxejieM, KOToptin 6y^ex ™ 

onySjiHKOBaH e o^HifEiajiBHOM SiojuiexeHe 

[] 

[x ] yKa3aH Ha JiHixeBoii cxopOHe pemeHHH 

Anpec jjjis HairpaEJieHH^: naxeHxa ~ ^ 

[] 

[x ] yna3aH Ha mmesoH cTopoHe pemeHKja: 

[ 3 yKa3an b rpa $e «A^pec hjw nepeimcKH c naxeHxoo6jiaflaxejieM. . . » 

B pe3yjiBxaxe 3KcnepxH3Bi 3a*BKn no cymecxey, npoBe^eHHoft b oxhoihshhk 
Tx] nepBOHanajiBHOH c£>opMyjiu H3o6pexeHH£ [] yroHHeHHOH 3a*BHxejieM cfjopMyjiBi 

H3o6pexeHHfl OTOeJi 3JieKipopaOTorexHHKH: ycxaHoBHJi cooxBercxBiie [] 3a^BJieHHoro n3o6peTeHHa 
[x] 3aaBjieHHOH rpyimti H3o5pexeHHfi ycnoBHSM naxeHTocnocoSHocxH, npe^cMoxpeHHfeiM 

cxaTBefi 4 aeftcxByiomeH peflaiotHH riaxeHTHoro 3aKOHa Pocchhckoh ^e^epaimn, h npmiHJi pemeHHe 

o BEMa^e naxeirra Pocchhckoh Oe^epan;HH na [] nsoSpeTemie [x] rpyinry H3o6pexeHHH c 

^opMyjroH, npHBe^eHHoft Ha cTpaHHue(ax) 3-4 
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a>opMa Xs Ola 

(21)2005118558/09 

(51) MTTK 

H01B 12/00(2006.01) 
H01B 13/00(2006.01) 

(57) 

L CBepxnpoBoajimee ycxpoficxBO (30), mvreiomee okch^hbih CBepxnpoBOfljn^fi 
npoBO^ (1) c okchuhbim CBepxnpoBOflHHKOM (2), oGjiaaaiomHM inroTHOCTBK) nocne 
cneKaHHJi no MeHBinefi Mepe 93%, npHHeM ynoMHHyxBifi okch#hbih cBcpxnpoBO^HHK 
(2) npeflCTasjiaex co6ofi okch^hbih cBepxnpoBO^HHK Ha ocHOBe Bi-Pb-Sr-Ca-Cu-O, 

COflep^cailJHH BHCMyX, CBHHeil, CTpOHE[HH, KaJIBIJHH H MeflL H BKJOO^aiOmHH B Ce6fl 

4>a3y Bi2223 c axoMHBiMH oxHomeHHJiMH (BHCMyx h cBHHe^iCTpoHijHfirKajiBiiHfirMeAB 
npH6jiH3HTejiBHO 2:2:2:3, 

2. CBepxnpOBO^mee ycxpoficxso (30) no ml, tuvreiomee ynoMKHyTBin okch^hbih 

CBepxnpOBOfl^II^HH ITpOBOfl (1) C yilOMHHyXBIM OKCH^HBIM CBepXIIpOBOflHHKOM (2), 

oGjia^aiomHM ynoMEHyxofi nnoTHOCTBio nocjie cneKaHHJi no MeHBinefi Mepe 95%. 

3. CBepxnpoBo^ntee ycxpoficTBo (30) no n.2, HMeioin;ee ynoMXHyxBifi: okchahbih 
cBepxnpoBoaaiijHH npoBOA (1) c ynoM^HyxBiM okch^hbim CBepxnpoBOflHHKOM (2), 
o6jiaflaiomHM ynoMHHyTofi njioxHOCTBio nocjie cneKaHiis no MeHBinefi Mepe 99%, 

4. CBepxnpoBOfljmjHK KaSejiB (30), HMeiomnfi okch^hbih CBepxnpoBO£fliijHH 
npOBOA (1) c oKCHflHBiM CBepxnpOB 03HHKOM (2), o6jia,z];aiomHM njioxHOCTBK) nocjie 
cneKamra no MeHBinefi Mepe 93%, npnneM ynoMSHyxBifi okchahbih CBepxnpoBO£HHK 
(2) npeAcxaBjraeT co6ofi okch#hbih cBepxnpoBO,HHHK Ha ocHOBe Bi-Pb-Sr-Ca-Cu-O, 
coflep^camnfi BHCMyT, cBHHeij, cxpoHHnfi, KajiBijHH h Meat h BmnoHaEoniafi b ce6a 
dpasy Bi2223 c aTOMHBiMH o xHomeHiuiMH (BHCMyr h c Bimen;) i CTpo hijhh :KajiBiinfi : Mejpb 
npn6jiH3HTejiBHO 2:2:2:3. 
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5, CBepxnpoBOfl^mHH Ka6enB (30) no n.4 5 HMerontKH yiroM^HYTLifi okchahbih 
CBepxnpoBo^jimHH npoBOfl (1) c ynoMaHyxBiM okch#hbim CBepxnpOBO^HHKOM (2) 3 
oGjiaflaiomHM ynoM5THVTOH imoxHocxkio-nocjie cneicaHira no MeHBineir Mepe 95%. 

6. CBepxnpoBO^iajm xaGejiB (30) no n.5, HMeioniHH ynoMJiHyxBiS okch^hbih 
cBepxnpoBOfl^mHH npOBOfl (1) c y n OMHHy xbim okch^hbim cBepxnpoBo^HHKOM (2), 
oSjiaflaiomHM ynoMjmyTOH iuioxhocxbio nocjie cneicaHHH no MeHBinefi Mepe 99%. 



(56) RU 2207641 C2, 27.06.2003 
RU 2122759 CI, 27.11.1998 
RU 2097860 CI, 27.11.1997 
SU 1826463 Al, 27.03.1996 
JP 07-109170 A, 25.04.1995 
JP 08-104523 A , 23.04.1996 
WOO227808A1, 04.04.2002 

npn ny6jiHKau;HH cBeaemiH o BBiflane naxeHxa 6y^yx HcnojiB30BaHBi 
ormcaHne h nepxe^cn b nepBOHanajibHOH peztaicijHH 3a£BHxeji5i. 

npHno^iceHHe: pe<|>epax CKoppeKTHposaHHBiH b pe^aKi^HH sasBHxejM Ha 1 cxp. 

B 1 3K3. 
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(54) CsepxnpoBo^mee ycTpoficTBO h cBepxnpoBOflfliijKH Ka6enB. 



Pecj^epax 



(57) H3o6peTeHHe othochxca k o6jiacTH sjicktpotcxhhkh, b HacxHocxn k 
CBepxnpoBOfljmteMy ycxpoHCXBy., KOTOpoe HMeeT okch^hbih CBepxnpoBOflmnHH 

npOBOfl^ ripH 3TOM OKCH£HBIH CBepXnpOBOflHIOjm MaTepHaJI B 3XOM okch^hom 

cBepxnpOBOA^ni;eM npoBo^e HMeeT iijioxhocxb nocne cneKaHiM 93% hjih 6ojiee, 
npe^noHTHTejiBHO - 95% hjih Sojiee, Sojiee npe^onxirreJiBHO - 99% hjih Sojiee, 
KOTopyio nony^atox nyTeM TepMOo6pa6oTKH rrpoBo^a b aTMGc^epe noBBnneHHoro 
^aBJieroM no MeHBinefi Mepe 1 MTTa h MeHee 50 MTIa. ripn TepMOo6pa6oTKe 
npoBo^a b axMOC(|)epe noBBnneHHoro #aBjieHH£ no^asJiJiexcji 4 ) °P MH P OBaHHe 

3a30pOB H ny3BIpHaTOCTH* TeXHHHeCKHM pe3yJIBTaTOM H306p 6Te HIM flBJIfleXCJI 

co3,n;aHHe CBepxnpoBO^Hmero ycTpoKcxBa h CBepxnpoBO,n^[mero Ka6ejui c 

BBICOKOfi KpHTHHeCKOH IIJIOXHOCXBK) XOKa, 3a OTex 06pa30BaHHJI CXa6lDIBHOH 

oKCHflHOii cBepxnpOBOfljimeii $a3Li Bi2223, .2 H.n, h 4 3,il(|>-jibi, 26 kji.4 xa6ji. ; 6 
np, 

Pecj)epeHX H.A. PBirajiHHa 
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Federal government institution 
"Federal Institute of Industrial Property 
of the Federal Service on Industrial Property, 
Patent and Trade Marks" (FGI FIIP) 
bid. 30-1, Berezhkovskayanab., Moscow, 
G-59, GSP-5, Russia, 123995 
Telephone 240-60-15. Telex 1 14818, Fax 234-30-58 

To No. 2412-1323 13RU/5042 of 18.08.2006 
(21) Our No. 2005 1 1 8558/09(02 1 055) 

In correspondence, please refer to the application 
number and report a receipt date of this communication 

DECISION ON GRANT 
A PATENT FOR INVENTION 

(21) Application No. 2005118558/09(021055) (22) Application filing date 30.07.2004 

(24) Date from which the patent will be valid 30.07.2004 

(85) Date of consideration commencement for the International application in the national phase 1 5.06.2005 

PRIORITY IS SET ON THE DATE OF: 

[ ] (22) filing the application 

[ ] (23) filing additional materials to the earlier application No. 

[ ] (62) [ ] priority of the original application No. from which the present application has been divided up 

[ ] filing the original application No. from which the present application has been divided up 
[ ] (66) filing the earlier application No. 

[x] (30) filing the priority application(s) in the Paris Convention Member Country 

(31) priority application number (32) priority application filing date (33) Country code Claims 

1. 2003-324493 17.09.2003 JP 

(86) PCT-Application PCT/JP2004/0 10930 of 30.07.2004 

(87) PCT-Application publication number and date WO 2005/0295 1 1 of 3 1 .03.2005 

(72) Inventor(s) KATO Takeshi, KOB AYASHI Shinichi, YAMAZAKI Kouhei, OHKURA Kengo, JP 

(73) Patentee^) SUMITOMO ELECTRIC INDUSTRIES, LTD., JP 

(54) Title of invention SUPERCONDUCTING DEVICE AND SUPERCONDUCTING CABLE 

As a result of the substantive examination conducted with respect to the set of claims [x] as 
originally filed [ ] as amended by the Applicant, the Electrical and Radio Engineering Department 
has revealed the concordance of the claimed [ ] invention [xj group of inventions to the 
patentability conditions stipulated by the Article 4 of the acting Patent Law of the Russian 
Federation and has decided to grant a Patent of the Russian Federation for the [ ] invention [x] 
group of inventions with the claims shown in page(s) 2. 
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(21)2005118558/09 
(51) IPC 

H01B 12/00 (2006.01) 
H01B 13/00 (2006.01) 

(57) 

1. A superconducting device (30) having an oxide superconducting wire (1) with an oxide 
superconductor (2) exhibiting a sintering density of at least 93%, wherein said oxide 
superconductor (2) is a Bi-Pb-Sr-Ca-Cu-O -based oxide superconductor containing bismuth, lead, 
strontium, calcium and copper and including a Bi2223 phase having atomic ratios of (bismuth and 
,lead):strontium:calcium:copper expressed as 2:2:2:3 in approximation, 

2. The superconducting device (30) according to claim 1, having said oxide superconducting 
wire (1) with said oxide superconductor (2) exhibiting said sintering density of at least 95%, 

3. The superconducting device (30) according to claim 2, having said oxide superconducting 
wire (1) with said oxide superconductor (2) exhibiting said sintering density of at least 99%. 

4. A superconducting cable (30) having an oxide superconducting wire (1) with an oxide 
superconductor (2) exhibiting a sintering density of at least 93%, wherein said oxide 
superconductor (2) is a Bi-Pb-Sr-Ca-Cu-O-based oxide superconductor containing bismuth, lead, 
strontium, calcium and copper and including a Bi2223 phase having atomic ratios of (bismuth and 
lead):strontium:calcium:copper expressed as 2:2:2:3 in approximation. 

5. The superconducting cable (30) according to claim 4, having said oxide superconducting 
wire (1) with said oxide superconductor (2) exhibiting said sintering density of at least 95%. 

.6. The superconducting cable (30) according to claim 5, having said oxide superconducting 
wire (1) with said oxide superconductor (2) exhibiting said sintering density of at least 99%. 

(56) RU 2207641 C2, 27.06.2003 
RU 2122759 01,27.11.1998 
RU 2097860 CI, 27.1 1.1997 
SU 1826463 A 1,27.03. 1996 
JP 07-109170 A, 25.04.1995 
JP 08-1045523 A, 23.04.1996 
WO 0227808 Al, 04.04.2002 
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The specification and drawings as originally filed by the Applicant shall be used for 
publication of information on issuance the patent. 

Enclosure: Abstract amended by the Examiner on 1 sheet in 1 copy. 

Deputy-Chief of Electrical and 

Radio Engineering Department Signature V. I. Grachev 
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Enclosure to Decision on Grant a patent for invention 



To the application No: 20051 18558/09 



(54) SUPERCONDUCTING DEVICE AND SUPERCONDUCTING CABLE 

ABSTRACT 

(57) The invention relates to the field of electrical engineering, in particular to a superconducting 
device which has an oxide superconducting wire. An oxide superconducting material in the oxide 
superconducting wire has a sintering density of 93% or more, preferably 95% or more, more 
preferably 99% or more, which is obtained by heat-treating the wire in a pressurized atmosphere of 
at least 1 MPa and less than 50 MPa, By heat-treating the wire in the pressurized atmosphere, the 
formation of gaps and blistering is suppressed. A technical result of the invention is the provision of 
a superconducting device and a superconducting cable having a high critical current density via the 
formation of a stable oxide superconducting phase Bi2223. 
2 indep, claims and 4 dep. claims, 26 Figs., 4 Tables, 6 Examples 
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